We present a 58-year-old woman who presented with a 1.5-cm, hypodense lesion in the head of the pancreas. Endoscopic ultrasound-guided fineneedle aspiration yielded bland, monotonous cells with wispy cytoplasm, slightly granular chromatin, and small nucleoli. A presumptive diagnosis of a neuroendocrine lesion was rendered. Whipple procedure yielded a well-circumscribed, encapsulated lesion with dense, hyalinized stroma and a peripheral rim of lymphocytes. Spindled and epithelioid cells formed short tubules, cords, and nests. The neoplasm stained for CK 5/6, calretinin, vimentin, CD 99, pancytokeratin, and EMA, consistent with mesothelial origin. This characteristic histology and immunohistochemistry is consistent with an adenomatoid tumor. We believe we are the first to report this benign neoplasm in such an unusual location. Herein we address the diagnosis of adenomatoid tumor by histology, immunohistochemistry, and aspiration cytology. Our case is particularly unique in that the histology and cytology are compared and correlated.
Adenomatoid tumors are benign mesothelial neoplasms, most commonly encountered in the male and female reproductive system. The most common neoplasm of the epididymis (1), adenomatoid tumors are also frequently seen in the spermatic cord, tunica albuginea, prostate, and ejaculatory duct (2, 3) . In the female genital tract, these lesions are encountered in the fallopian tube, uterus, and ovarian hilum (2) . Sporadic case reports have also noted adenomatoid tumors in such varied extragenital locations as the adrenal gland (4, 5) , small intestines, omentum, retroperitoneum, bladder, and pleura (3) (4) (5) . To date, both ultrastructural and immunohistochemical evidence have demonstrated this tumor's mesothelial origin (2, 3, 5) . In this context, we present an adenomatoid tumor of the pancreas. To our knowledge, this is the first reported case in this location. Herein we report both cytological and histochemical results documenting this benign neoplasm in an unusual location.
CASE REPORT
A 58-year-old woman with a history of hypertension, cholecystitis, and arthritis presented with a mildly elevated alkaline phosphatase level. CT scan revealed a well-circumscribed, hypodense, 1.7-cm mass in the head of the pancreas. No additional lesions were noted in the chest, abdomen, or pelvis. An endoscopic ultrasound-guided fine-needle aspiration biopsy yielded cells consistent with a neuroendocrine neoplasm (Figs. 1, 2) . However, the tumor was noted to be of low attenuation and vascularity, more consistent with an adenocarcinoma than a neuroendocrine tumor. The octreotide scan used to localize a neuroendocrine neoplasm was negative. The patient underwent an uneventful Whipple procedure.
MATERIALS AND METHODS
Both air-dried and alcohol fixed smears were performed for cytology.
The fresh tissue was formalin fixed, routinely processed, and stained with hematoxylin-eosin.
Immunohistochemistry was performed using the EnVision system (DAKO, Carpenteria, CA). The lesion was stained for the following markers Electron microscopy was performed on the paraffin-embedded tissue, but the degree of tissue damage from routine processing obscured meaningful interpretation.
RESULTS
Gross examination revealed a firm, white circumscribed nodule within the pancreatic parenchyma, inferior to the pancreatic duct. The lesion measured 1.7 ϫ 1.6 ϫ 1.5 cm and appeared to have a pushing border. Nine unremarkable lymph nodes were also identified.
Histologically the lesion appeared as a wellcircumscribed spindle cell neoplasm with marked stromal hyalinization ( Fig. 2D-F) . Lymphocytes focally encircled the tumor at its periphery. The neoplastic cells were arranged in solid aggregates, nests, and in small glands all interspersed among the collagen fibers. An attenuated layer of cuboidal cells lined the glands. Cellularity varied from sparse to focally dense. Nuclear shape ranged from spindled to plump with bland and finely granular chromatin with an occasional nucleolus. Rare hyperchromasia and anisonucleosis were noted. Mitotic figures and necrosis were absent.
The tumor cells stained strongly for vimentin, pancytokeratin, EMA, CK 5/6, CD99, and focally for calretinin ( Fig. 2G-H) . Negative markers included CD34, polyclonal carcinoembryonic antigen, bcl-2, smooth muscle actin, S100, CD117, and neuroendocrine markers.
The preceding fine-needle aspiration yielded an admixture of sparse single cells and loose clusters ( Fig. 2A-C) . True papillae and glandular configurations were absent. Many bare, naked nuclei were noted. When cytoplasm was identified, it appeared wispy and thin. Nuclei ranged from round to ovoid, with occasional marked anisonucleosis. In some areas, the nuclei were aligned in chain and cords, with rare examples of nuclear molding. Chromatin looked finely granular, and occasional nucleoli were observed.
DISCUSSION
Sections of the pancreatic lesion revealed a firm, white well-circumscribed mass with significant stromal hyalinization. Neoplastic cells arranged in short cords, nests, and blighted ductlike structures percolated among the thick collagen fibers. The nuclei appeared spindled to round with bland, finely granular chromatin. The cells stained for CK 5/6, calretinin, pancytokeratin, EMA, and vimentin. In short, we believe this constellation of cytological and immunohistochemical features is most consistent with an adenomatoid tumor.
These findings compare with previously reported cases, including a solid variant comprised of admixed spindled cells and scattered tubules lined by attenuated cuboidal cells (2, 3, 5) . Other common patterns include interlacing cords, tubules, nests, and strands of plump acidophilic cells with cytoplasmic vacuoles (6) . Stroma varies from loose connective tissue to dense hyalinized collagen, as seen in our case (6) . Like other documented cases, our lesion was partially surrounded by a rim of lymphocytes (2, 7). Seen in 50-80% of cases, associated chronic inflammation is a characteristic feature (2). However, in contrast to some previously reported cases, our lesion displayed discrete encapsulation. Whereas uterine adenomatoid tumors are grossly unencapsulated with indistinct borders (2) and adrenal and pleural lesions appear microscopically infiltrative (3, 4), our pancreatic lesion was surrounded by a distinct, fibrous rim, both grossly and histologically.
Our lesion stained strongly for keratin, vimentin, CK 5/6, and EMA. Staining for calretinin was focal but strong. The lesion was negative for neuroendocrine markers, CD34, bcl-2, smooth muscle actin, CEA, CD117, and S100. This immunohistochemical profile is consistent with the mesothelial origin of an adenomatoid tumor (2, 3, 5, 7, 8) . Already well documented in paratesticular adenomatoid tumors (8) , the presence of calretinin staining helps support this diagnosis. Likewise, our tumor stained strongly and diffusely for EMA, recapitulating the staining pattern seen in 12/12 paratesticular adenomatoid tumors (5) . In sharp contrast, another series noted that 0/60 uterine adenomatoid tumors stained for EMA (2) . Data regarding CD99 positivity in adenomatoid tumors are both scant and inconsistent. In one study, 0/3 testicular adenomatoid tumors stained for CD 99 (9), whereas in another, 11/19 mesotheliomas stained for this marker (10) . Given this lesion's mesothelial origin, positive CD99 staining was not surprising. Our lesion also stained for CK 5/6. Because this immunostain is based on selective expression of CK 5 in mesothelial cells, staining 92% of pleural mesotheliomas but only 14% of adenocarcinomas (11), positive staining for CK 5/6 further supports a mesothelial origin. Some report this marker to be as sensitive as calretinin in identifying mesothelial cells (11) . However, because we identified no cases in the literature supporting CK 5/6 immunostaining in adenomatoid tumors, further studies are indicated to delineate whether this immunohistochemical profile is specific for adenomatoid tumors or represents aberrant staining in our unusual lesion.
The predominantly solid spindled morphology and hyalinized stroma raised the possibility of other nonepithelial/mesenchymal pancreatic neoplasms. Pancreatic solitary fibrous tumors have been described and can display a similar-appearing fibrous stroma (12) . However these lesions characteristically have fascicular and storiform arrangements and lack the tubular structures commonly seen in adenomatoid tumors. Defined by CD34 and bcl-2 immunopositivity, this immunoprofile is inconsistent with mesothelial origin and that of our lesion (13) . Solitary fibrous tumors also lack a significant inflammatory component (12) . In contrast, the presence of lymphocytes in our lesion prompted consideration of an inflammatory myofibroblastic tumor, also recently described in the pancreas (14) . Histologically, the presence of hyalinized fibrosis, numerous lymphocytes, and spindle-shaped fibroblasts recalled this entity. However, our adenomatoid tumor lacked histiocytes, plasma cells, and osteoclast-like giant cells (14) . Likewise, inflammatory myofibroblastic tumors stain for smooth muscle actin and vimentin but are negative for CD34, keratin, and EMA (14) , again incompatible with our lesion's immunohistochemical staining profile.
This case is also unique in the addition of retrospective, correlative aspiration cytology. A single case documents the cytologic features of adenomatoid tumors by fine-needle aspiration (15) . Fine-needle aspiration of an epididymal adenomatoid tumor yielded sheets, clusters, cords, and a vaguely glandular pattern of monotonous cells with a low N/C ratio (15) . These findings correlate well with our depiction of loose chains, cords, and clusters of epithelial cells. Their nuclear details included finely granular, evenly distributed chromatin and small nucleoli. Cytoplasm was described as "pale vacuolated," which may be likened to our "wispy-appearing" cytoplasm. Although retrospectively consistent with adenomatoid tumor, our results were initially diagnosed as a neuroendocrine neoplasm. Unfortunately, a paucicellular cell block precluded immunohistochemical studies on the aspirate. Clearly, negative neuroendocrine markers would have undermined this cytologic diagnosis.
Correlation between the preceding aspirate and final histology is strong. Both demonstrate the relatively monotonous and bland proliferation of epithelial cells, as seen in side-by-side comparison. Minor discrepancies include the aspirate being more cellular than expected for such a hyalinized lesion and the histology appearing more spindly than the aspirate. Nonetheless, the aspiration results confer a benign diagnosis.
To our knowledge, this is the first report of an adenomatoid tumor in this unusual location. Although this tumor's immunohistochemical profile supports mesothelial origin and its architecture appears most consistent with that of an adenomatoid tumor, many aspects of this case defy conventional tumor classification. Nonetheless, because this is a benign neoplasm and Whipple procedure certainly would be considered curative, we believe it is important to recognize this tumor in the differential diagnosis of encapsulated pancreatic tumors because prognosis should be excellent.
